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® Peraonai head mounted diapiay* 



® A head mounted display for presentatton of vid* 
eo infonnation Includes a virtual raster visual display 
unit, an attachment means for attaching the display 
unit to the head of the user, a support means con- 
nected to the attachment means for supporting the 
display unit within the user's field of vision, and a 
remote signal means for providing power, timing, 
control signals and display infm'matton to the display 
systam. The head attachment means can be 
symetricaliy designed to allow positioning of the 
display unit in fmnt of either of the viewer's eyes, or 
the attachment means may be eliminated completely 
and the support means and cfisptay unit attach di- 
rectly to a conventional helmet or the user's eye 
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HEAD MOUNTED DISPLAY FOR MINIATURE VIDEO DISPLAY SYSTEM 



Field of the Inventon 

The present invention refates to portable visual 
display systems and. in particular, to head-moun* 
ted displays which allow a miniature visual display 
system to be hekl on the head of a viewer so as to 
place display within the viewer's field of vision. 



Background of the Invention 

There are many head-mounted visual display 
devices currently In existence. The majority of 
these devices have been developed for use in 
conjunction with military applications. For examplOr 
United States Patent Nos. 3.059.519: 3.205.303; 
3.383.300: 3,870,405; 3.923.370; 4,040.744; 
4.081.209: 4.156^2 and Re. 28,847 all disclose 
'*head5*up'* display devices for military applications 
in which reflective devices attached to a user's 
helmet display images which are generated by a 
small cathode ray tube (CRT). Due to the presence 
of a relatively large CRT, the majority of the de- 
vices disclosed in the above-listed patems are 
bulky and difficult to use even In military applica- 
tions where a helmet Is commonly worn and user 
movement Is often restricted. Such designs have 
no practical value for consumer applications where 
tine user environment is not as restricted. 

Relatively little innovation has been made in 
the way of consumer head-mounted video displays. 
United States patent No. 4,026,641 dlsdoses a 
CRT generated head display, similar to the above 
mentioned patent, which suffers from the same 
limitations, namely impractlcai, bulky design. More 
recently. United States patent No. 4,636,666 dis- 
closes a personal liquid crystal display (LCD), de- 
vice in which remotely generated video ^gnals are 
projected via LCD screens positioned In front of the 
user's eyes in a heln^-visor configuration. The 
above device uses a Gght-transmlssive LCD screen 
fixed within the helmet-visor structure. The helmet 
Is necessary In order to reduce ambient light which 
would make the LCD display difficult or impossibte 
to observe, but the helmet completely restricts the 
user's field of visk>n to the Images projected on to 
the LCD screen, leaving the user effectively blind 
to the outside environment- This limitation Is unac- 
ceptable for most business, medical, industrial and 
consumer applications and appears suited for only 
purely entertainment purposes. 

From the above discussion. H appears that the 
size and nature of ^e display used to present 
information to the user Is directly related to the 
practicaiity and useful appllcatons of a head-moun- 



ted display device. Thus far. CRT and LCD devices 
have proven to have limited applicability to head- 
mounted devices. 

it is therefore an object of the present invention 

s to provide a he^mounted display device which 
uses display technology whk:h can be implement- 
ed in a compact space-efficient manner so as not 
to occupy a majority of the user's tietd of vision. 
It is a further object of the present Invention to 

10 provide a head-mounted display device that pro- 
vides a high quality, high resolution display of 
visual information and Is suitable for a broad range 
of consumer, industrial, bu^ness, medical and mili- 
tary application. 

75 It is still a further object of the present inven- 
tion to provide a head-mounted display device 
which can be easily adjusted by the user to occupy 
all or part of the user's field of view according to 
Individual preference. 

20 it Is yet a further object of the present invention 
to provide a head^Dounted display device that is 
easily retractable from the viewer's field of vision 
and wMch can t>e conveniently positioned In front 
of either of the viewer's eyes. 

25 It is a further object of the present invention to 
provkie a head^nnounted cfisplay which may bd 
used while wearing eyeglasses. 

It Is a another object of the present invention to 
provide a head-mounted cGspiay device that not 

30 only displays visual Information but is capable of 
sending and receiving audk) signals. 



Summary of the inventton 

OS 

According to the present invention, a head- 
mounted display for presentation of vWeo informa- 
tion is provided that comprises a virtual raster 
visual dsplay uxit, an attachment mechanism to 

40 secure the display unit to head <fi the user within 
the user's tiekj of vision, a remote electronics pack 
which provides power, display infonnation. timing 
and control signals for the display system. 

The display unit of the present invention is an 

4S electromechanical scanning rsystem in whteh a line 
of fight-emitting devices Is modulated with the In- 
fonnation to be displayed. The illuminated line is 
converted into a raster by means of an oscillation 
mirror thereby generating a virtual raster image. 

60 These latter devtoea have the advantage that a full 
"page" display can be created from a much small- 
er number of ilght-emltttng devices than Is neces- 
sary to generate a normal full page real image. 

in one embodiment of the present invention, 
the elements of the above-described display sys^ 
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tern are housed fn a light-tight box which Is at- 
tached to a rigkj support member by a ball joint or 
a hinged Joint. The rigid support member Is pivot- 
alty secured to a head attachment with an extend- 
it>Ie bail Joint The head attachment Is comprised of 
a semi-rigid U-shaped member which clasps the 
sides and back of the head. An adjustable strap is 
pivotaity attached to each side of ttie l^shaped 
member and the strap traverses the top of the 
viewer's head to further secure the head attach^ 
ment 

Provisions are further provided for extending the 
active length of the rigid support member to ac- 
commodate varying head sizes. 

This latter anrangement ailows the viewer to 
adjust the position of the display within his field of 
vision to suit his individual preference and, further, 
the arrangement allows the user to easily move the 
display out of the field of vision when he does not 
desire to view the display. This latter arrangement 
further allows the dl^ay to be used by persons 
who may be wearing eyeglasses. Such an arrange- 
ment also ailows the display to be repoa'tfoned If, 
in addition to viewing the display, the viewer must 
perform some other task which requires depth per- 
ception. In this case, the viewer may position the 
display slightly below his normal line of sight* In 
approximately the same location that a bifocal lens 
would be located- Then the viewer can either look 
down to see the display or look up and over the 
display to concentrate on the alternative task. 

In some embodiments, the. support member, 
display and head attachment are symmetrical and 
the viewer may switch the display from eye to eye 
by merely rotating the apparatus 180*. and read- 
Justing the strap and si^^port member angular posi* 
tions. In other embodiments, the support and dis- 
play are symmetrical, but the head attachment Is 
not. In this latter case, the head attachment has a 
releasabie mounting mechanism which allows the 
support to t)e removed from one side of the head 
attachment and reattached on the other side, in 
either case, a switch Is provided for electronically 
Inverting the virtual image of the display system so 
as to prevent the image from appearing inverted 
when the support member Is changed from one 
side of the viewer's head to the other. 

In some embodiments, the remote signal 
source which provides power, timing and driving 
signals necessary for driving the display, and a 
source of video display information is housed re* 
motely In a small compact unit whk:h may be 
attached to the user's belt or waist and which 
connects to the display system through a conven- 
ttonai electrk: cable running from the remote signal 
unit to the end of the support member, in otKer 
embodiments, the signal source may be housed In 
the display box. 



In some embodiments, the display system in- 
cludes means for adjusting the brightness of the 
light-emHting devices In the scanning system. This 
may be perfonmed manually in accordance with the 

6 user's preference by means of an intensity adjust- 
ment on either the display system housing, sup- 
porting member or remote signal unit. Attematively, 
the brightness adjustment may be performed in 
accordance with a measurement of ambient light of • 

70 the user's environment, which measurement is 
made by means of a photoelectric cell and sup- 
porting circuitry. 

In another embocfiment of the present \menr 
Won, the display system housing and support menn- 

16 ber Is directly attachable to the conventional mo- 
torcycle or pilot* s helmet One end of the support 
member Is pivotally attached to a ^de wall of the 
helmet. In this emlDodiment, the support arm Is 
detachable allowing the positioning of the display 

20 system on either side of the helmet The remote 
signal generating circuitry may again be housed In 
a compact unit which is attachabie to tiie belt of a 
user and which connects to the display system via 
a conventional electrical cable. The remote signal 

25 means may also be housed within the helmet 
structure itself if a custom-designed helmet Is avail- 
able. 

In yet another embodiment of the present in- 
vention, the head attachment means secured to the 

30 user's head comprises the user's eyeglasses. In 
this embodiment the rigid support member at- 
taches directly to the user's eyeglass frames or the 
support member may be eliminated completely 
and the display system housing attached directly 

35 over the one tens of the viewer's eyeglasses. The 
remote ^gnal circuitry in this embodiment is again 
housed in a compact unit whk:h is attached to the 
user's belt or waist 

In another embodiment of the present inven- 

40 tion, a head-mounted display system Is constructed 
for viewing three-dimensional information. In this 
embocfiment two di^lay systems and two rigid 
support enns are poslttoned on either skle of the 
viewer's head and adjustably connected to form a 

46 unit that is similar to a conventlona) eyeglass 
frame. An adjustable joint between the two display 
units allows precise posittoning of the displays in 
front of each eye. In thia case, the remote signal 
source which supplies the display systems with 

so power timing and drive signals Is constructed to 
supply stereoscQpically formatted video Informa- 
tion. 



6S Brief Description of the Drawings 
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Figures 1 and 3 illustrate preferred embodi- 
ments ot the present Invention, wit}i the display 
system and support member attached to the left 
side of the user's head. 

Figure 2 is a perspective view of miniature 
visual display apparatus which Is suitable for use in 
the Inventive head-mounted display. 

Figure 4 illustrates another embodiment of 
the present invention In which the head attachment 
means of FIG* 1 has been replaced by a conven-* 
tional helmet-like structure, 

Rgure 5 iliustrates another embodiment of 
the present invention in which the head attachment 
means of FIQ. 1 has been replaced by a pair of 
conventional eyeglasses. 

Rgure 6 illustrates another embodiment of 
the present Invention In which the support member 
and head attachment means of FIQ. 1 has been 
replaced by a pair of conventional eyeglasses. 

Figure 7 illustrates another embodiment of 
the present Invention which enables three dimen- 
sional viewing through the use of two individual 
display systems. 



Detailed Description of the Prefenred Embodiments 

Referring to the drawing and, in particular, to 
Rgure 1. a fiead^ounted display 8A is positioned 
about user's head 6 in accordance with one pre- 
fenred embodiment of the present invention. The 
elements of the miniature video display system not 
shown in Rgure 1 are housed In ifght-tight box 
10A. Light-tight box tOA completely sunrounds the 
elements of the miniature video display system 
preventing ambient light from the user's environ- 
ment from permeating the box housing except for a 
single opening (not shown) from which the virtual 
image produced by the system can be viewed. In 
the preferred embodiment box lOA is designed to 
be relatively small. For example, in one Illustrative 
embodiment, the box would be approximately 1" 
by 3" by 1 1/4". The opening through which the 
image is viewed Is square wtth sides measuring 
approximately 3/4". 

Box 10A is attached to support member 12A 
by a hinge joint 16. Hinge joint 16 Is made of either 
metal or plastic, and Incorporates a friction device 
to hold the hinge in position. Hinge joint 16 pivots 
around a substantially vertical axis allowing box 
10a to be moved relative to the viewer's eye ac- 
cording to his preference. Hinge Joint 16 1$ covered 
by a stretchable matenal, such as corrugated rub- 
ber or plastic, which accommodates the hinge mo-* 
tlon. 

Support member 12A Includes a hinge Jdnt 
18A. Support member 12A attaches to hinge Jdnt 
16p at the wide end of support member 12A. The 



end of support member 12A is connected to the 
main body of support member 12A by hinge joint 
18A. Hinge joint ISA is identical In structure to 
hinge joint 16. Hinge joint ISA pivots about a 

s horizontal axis which is substantiaJty parallel to box 
10A thereby allowing the angular location of box 
1 0A to be adjusted according to user preference. 

In a preferred embodiment, support member 
t2A is made of a durable material such as Iniectlon 

to molded plastic and contains a hollow portion for 
housing an electrical or fiber optic cable 32 which 
carries tiie drive, power* timing and infonmatlon 
signals from tiie remote signal source to the dis- 
play system. The narrow end of support member 

IB 12A is secured to head attachment 24A by a ball 
joint 20A. 

In a preferred embedment, ^e nan-ow end of 
support member 12A is Inserted into a vertical hole 
in ball joint 20A. Bail Joint 20A, in coniunction with 

20 joint base 22A, allows motion of support member 
12A, about a vertical and a horizontal axis through 
ball joint 20A and further allows adjustment of the 
active length of support member 12A. These mo- 
tions allow the box 1 0A to be placed within the 

2S user's field of vision according to Individual pref- 
erence. Bail joint 20A further allows support mem- 
ber 12A and box 10A. to be moved out of tiie 
user's field of vision while remairting attached to 
head display dA. 

30 Head attachment 24A has a symetrical design 
allowing the viewer to vary which eye the system is 
positioned In front of by inverting head display 8A 
and readjusting strap 26A and support member 
12A accorcSngly. A switch 22A is further provided 

3Q for electronically Inverting the Image produced by 
the display system to prevent ttie Image from ap- 
pearing Inverted when the head display 8A (s In-- 
verted and support memb^ 12A Is pc^oned on 
ttie opposite side of user's head 6. A focusing 

40 means 11A Integrated wtttiin box IDA, Is further 
provided. 

Head attachment 24A is a semi-rigid U-shaped 
element which fits around tiie back and sides of 
tiie user's head 8. Integral witiiln head attachment 

46 24A is Joint base 22A where pivotal joint 20A is 
attached. Head attachment 24A is terminated at 
botii U-shaped ends by cushions 28 and 30 which 
are covered with a soft padding -or spongy material, 
in a preferred embodiment cushions 28 and 30 are 

50 sHghtly curved to flmnty clasp tiie perimeter of the 
user's forehead. In a preferred embodiment head 
attachment 24A fs made of a semi-rigid material 
such as plastic. A strap 26A which Is attached to 
either side of head attachment 24A and traverses 

56 the top of the user's head 6 to further secure head 
display 8A. Strap 26A Is preferably made of a soft 
flexible material which can be comfortably worn for 
extended periods. 
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Figure 2 of the drawing shows a illustrative 
embodiment of a a miniature display device which 
can be included in box 10 to develop a raster 
image for the display of information. The miniature 
display device is of the type described in detail in 
copending U.S* Patent application entitled MInia- 
ture Video Display System , filed on July 27, 1987 
un3er serial number 078,295 and assigned to the 
same assignee as tire present Invention and copen- 
ding U.S, Patent appQcation entitled Low Vibration 
Resonant Scanning Unit for MiniaturelSptical Pis* 
play Apparatus filed on an even date herewith and 
assigned to the same assignee as the present 
invention. The operation and construction of the 
display device is discussed in detail in tiiose ap^ 
plications, both of which are hereby incorporated 
by reference, and will not be repeated In detail 
herein for clarity. The display device consists of a 
base 40 on which tiie various optical components 
which comprise ttie display are mounted. At one 
end of base 40 Is mounted the header block 45 in 
which an array of ligh^emitting devices 50 (such as 
Ilght*emitting diodes) is attached. Generaily, such 
an array may be a linear array comprising two rows 
Of devices whk:h are staggered in order to conv- 
pensate for gaps between the cfovices. The devices 
are covered a dear cover plate 60. 

Light emitted from devices 50 is projected via 
mirror 70 by rneans of an optical system which 
consists of hou^ng 80 in which are mounted len- 
ses 90 and 100* In accordance wftii tiie prindpies 
set fortii in tfie aforementioned U.S. patent applied* 
tion serial no. 078,2^. the lens system projects an 
enlarged virtual Image of an^ay 50 via mirror 70, 

As described In tiie above-desaibed patent 
applications, minror 70 is osciliated by an electro- 
mechanical drive motor (not shown). The oscillation 
of minror 70, in turn, creates a raster image from 
linear an-ay 50. 

From tiie above discussion, head display 8A 
provides a means In which the user can com- 
fortably and convenierrtly view visual information 
witiiout having to reposition his head or sacrifice a 
maiority of Ns field vision. Head display 8A further 
provides a means for moving tiie display system to 
and from the user's field of vision when desired. 

A second embodiment as shown In Rgura 3 is 
substantially similar to the fn'st embodiment shown 
In Rgure 1. Hinged joints 16 and 18A are replaced 
by bail joint 19. In tiie cunrsnt embodiment tiie 
head attachment means 246 is comprised of a 
semi-rt^d headband which is connected to head- 
band ends 25 and flexibie strap 28B. i^eadband 
ends 25 include means (not shown) for adjusting 
the length of flexible strap 26B. Head attachment 
means 24B Includes provisions on the other side of 
head display 86 (not shown) for mounting bail joint 
206 and support member 126 to allow positioning 



of tiie display system in front of either of tiie user's 
eyes. 

In a third embocflment of the present invention, 
as shown in Rgure 4, tiie head attachment means 

5 for ttie first two embodiments has been completely 
replaced by a conventional helmet 7, similar to a 
pilot's helmet or a motorcycle helmet. In this em- 
bodiment box 10C is attached to support member 
12C via hinged joint 18C. Support member 12C Is 

to attached to helmet 7 by pivotal joint 20C and 
anchoring mounting 22C. Witii this embo<flment a 
viewer's existing helmet can be mocfified easily for 
use with the present invention. As in the other 
embodiments, electilcal cable 32 connects the 

75 head display 8C with the remote signal source 34. 
in a sHght variation of ttie present emfctodimsnt tiie 
remote signal means can be Intergated directty into 
helmet 7. 

in a fourtt) embodiment of ttie present Invention 
20 as shown In Rgure 5 box 10D Is attached to a 
conventional pair of eye giasaes 38. Box 10D is 
connected to support member 120 via hinged Joint 
18D. Support member 12D attaches to one side ci 
eyeglasses 36 via bracket 35. A semi-rigid clipping 

29 device 37D further attaches near tiie bridge of tiie 
nose erf eye glasses 36 to further secure head 
display 80 In position. 

In a fifth embodlmeot of the present Invention 
which Is similar to tiie fourth embodiment as 

30 Shown in Rgure 6, box lOE attaches directiy to a 
pair of eye glasses 38. A clipping mechanism 37E 

, secures box 10E drectty against one lens of eye- 
glasses 38. 

In a sixtti embodiment, as shown in Rgure 7, 

35 two display systems are utilized for viewing in- 
formation tiiat is presented in a three dimensional 
format In this embodiment, two display systems 
housed in tx>xes 10F and 10G are attached and 
adjustably connected by exEsnsion Joint 9. Exten- 

40 SEon joint 9 allows the display systems and ttie 
resulting virtual images to be precisely positioned 
In front of the viewer's eye pupils, allowing tiie 
viewer to talce full advantage of the ttiree-dmen- 
sional data which is display on the two display 

46 systems. In tills embodiment, box 10F Is con- 
nected to support member 12F by hinged joint 
18F. Head attachment means 24F is similar in 
structure to head attachment means 246 of the 
second embodiment in Rg. 3. A pivotal Joint 20F 

50 attaches support member 12F to attachment 
means 24F. As with ttie otiier embodiments, tiie 
remote s^al source 34 is attached to head dis- 
play 8F through electric cable 32. 

In otiier embodiments (not shown) an audio 

65 receiver and/or transmitters may be integrated into 
remote signal source 34 with headphones and a 
microphone attached to head display 8 enabSng 
tiie user to send and receive audio Information or 
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with a video receiver to receive remotely broadcast 
video information. 

Wliile the invention has been shown and de- 
scribed above wtth respect to various preferred 
embodiments, it wilt be apparent that the foregoing 
and other charges of form and detail may be made 
therein by one skilled In the art without departing 
from the spirit and scope of the invention. 



Claims 

1. A head-mounted visual (Ssplay system conr>- 
prislng: 

a plurality of independently illuminated light-emit- 
ting elements aligned in a predetermined fashion; 
making optics for creating an enlarged virtual Im- 
age of said light-emitting elements; 
a minor In which the reflection of said enlarged 
virtual image can be observed; 
means for repetitively moving said mirror through a 
predetermined range of movement: 
means for setectively illuminating said light emitting 
elements; 

attachment means secured to the head of a user; 
support means connected to said attachn^ent 
means and said display system for supporting said 
display system wftitin said user's field of vision; 
and 

remote signal means connected to said display 
system for provtdng power, data* timing and con-* 
troi signals necessary to drive said display system. 

Z The head mounted dispiay of Claim 1 
wherein said support means includes a llght-ttght 
box connected integrally with said support means 
for housing the light-emitting elementSi said imag- 
ing optics and said mirror of said display system. 

3. The head-mounted cBsplay of Claim 1 
wherein said support means include a means for 
adjusting the brightness of said light-emitting ele- 
ments of said display system. 

4. The head-mounted display of claim 3 
wherein said means for adjusting the brightness 
comprises a photoelectric ceil and support circuitry 
for sensing the ambient light of the user's environ^ 
ment and adjusting said brightness acconjingly. 

5. The head-mounted display of claim 1 
wherein said support means includes means for 
adjusting the d1splay-to<eye position according to 
user preference. 

e. The head-mounted dsplay of daim 1 
wherein said support means Includes a means for 
adding an additional extemal focus correction lens 
witiiin tiie eye-tO'display distance. 



7. The head-mounted display of claim 1 
wherein said support means Is attachable on either 
side of said attachment means enabling said dis- 
play system to be posrttoned in front of eiti)er of 

5 user's eyes, 

a The head-mounted display of claim 1 
wherein said head attachment means indudes 
means for Inverting the virtual image produced by 
said display system. 

ro 9. The head-mounted display of claim 1 
wherein said support means includes means for 
retracting said display system from user's line of 
sight, while said display system remains attached 
to said support means. 

75 10. The support means of claim 9 wherein a 
pivotal ioint connects said support means to said 
attachment means thereby allowing said support 
means and said display system to be displaced 
vertically out of user's line of sight. 

20 11. The head-mounted display of claim 1 
wherein all or part of said attachment means is 
comprised of user's eye glasses. 

12. The attachment means of claim 11 wherein 
users prsscdption lenses can be integrated Into 

25 said attachment means. 

13. The head-mounted display of claim 1 
wher^n said attachment means comprises at least 
one strap positioned across the top or back of 
user's head. 

90 14. The head-mounted display of claim 1 
wherein said attachment means comprises a flexi- 
ble headband fixable around the perimeter of said 
users head. 

15. The head-mounted display of claim 1 
3$ wherein said attachment means comprises a cap or 

hat like structure fixabte about tiie top of the user's 
head. 

16. The head-mounted display of dafm 1 
wherein sakj attachment means comprises a con- 

40 ventional helmet Dke structure. 

17. The head-mounted display daim 1 
wherein said attachment means comr»'lses a mask 
like structure. 

18. The head-mounted cfisplay of daim l 
4s wherein said attachment means comprises safety 

goggles or glasses as used in an industrial applica- 
tion. 

19. The head-mounted cfi^lay of claim 1 
wherein said remote signal source is connected to 

60 said display system by an electrical or fiber optic 
cable. 

20. The heed-mounted display of claim 1 
wherein said remote signal source is connected to 
said display system by a radio wave 

65 transmitter/receiver configuration^ said transmitter 
k}cated In said remote signal source, said receiver 
attached to said display system. 
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21 . The Jiead-mountad dfsptay device of claim 
1 wherein said remote signal source is attached to 
said display system by means of an optical data 
transmission finlc. 

22. The head-mounted display device of claim 
1 wherein said source of display informatfon com- 
prises a pocket calculator or computer. 

23. The head-mounted display device of claim 
1 wherein said source of display Informatton com^ 
prises a video receiving device for receiving re- 
motely generated display information from a televi- 
sion or video transmitter. 

24. The head-mounted display device of claim 
1 wherein said remote singals source further com- 
prises an audio receiver and earphones for trans^ 
mftting audio signal to the user. 

25. TTie head^ounted display device of daim 
1 wherein said remote signal means further com- 
prises a microphone and audio transmission means 
for transmitting audio signals generated by the 
user. 

26. The head-mounted display device of claim 
1 wherein said remote signal means is attachable 
to the belt of the user. 

27. The head-mounted display device ot claim 
1 wherein said remote signal nneans Is secured to 
or Integrated within said attachment means. 

28. The head^ounted display of claim 1 
wher^n said support means Is adjustably connect* 
ed to said attachment means so as to enable 
positioning of said display system in front of either 
of viewer's eyes by repositioning said support 
means. 

29. The head»mounted display device of claim 
1 wherein said attachment means, said support 
meansi said remote signal means and said display 
systems are Integratad into a childs toy mask or 
helmet device. 

30. A head-mounted three-dimensional visual 
display system comprising: 

a pair of display systenns, each of sakj display 
systems comprising; 

a plurality of Independently-Illuminated light^^ft- 

ting elements a line in a predet^mlned fashion; 

Imaging optics for creating an enlarged virtual Im* 

age of said light-emitting elements; 

a mirror In which the reflection of said enlarged 

virtual Image can be observed; 

means for repetitively moving said mirror through a 

predetermined range of movement; and 

means for selectively tllumtnating light-emitting 

elements; 

attachment means secured to the head of a user; 
support meanSr attached to said display systems, 
and further attached to said attachment means for 
supporting said display systems in front of viewer's 
eyes; 

means for horizontally aligning said display sys- 



tems to achieve the desired inter-pupfiary distance 
for three dimensional viewing; and 
remote signal means connected to said display 
system for providing power, timing and control 
5 signals necessary to c^ive said display system, arKi 
a source of video display information. 
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